Summary. Daily urinary oestrogen excretion was measured by radioimmunoassay in 6 adult female cotton-topped tamarins. Four females showed obvious cyclicity in oestrogen excretion and the mean cycle length for 10 complete cycles was 22\m=.\7\ m=+-\ 1\m=.\7 days with a range of 19\p=n-\25 days. In 3 of the 6 females a dip-and-read test for blood in the urine gave positive readings which were distributed during trough and mid-cycle periods although females of this species are believed not to menstruate.
Introduction
Growing interest in primates of the Family Callitrichidae as research animals and the present emphasis on the captive breeding of non-human primates for research purposes lends weight to studies of the reproductive biology and endocrinology of such animals.
The relevant published material has mainly concerned the common marmoset, Callithrix jacchus (Hearn & Lunn, 1975 ; Abbott & Hearn, 1978; Chambers & Hearn, 1979) . The reproductive biology and endocrinology of the cotton-topped tamarin, Saguinus oedipus oedipus, in spite of its important position as an endangered species and in cancer research (Wolfe & Dienhardt, 1978) , has received little attention (Hampton & Taylor, 1971;  Preslock, Hampton & Hampton, 1973; Hampton, 1975) . Preslock et al (1973) , in the only endocrinological study of the cotton-topped tamarin reported to date, showed that the ovarian cycle length was 15-5 ± 1-5 days. This result was determined from the mean interval between peaks of plasma progestagens which were measured by a non-specific assay in samples collected 3 times a week. As the routine trapping and sedating of these animals in order to collect blood samples is disruptive to both animal and colony, a different method of sample collection is obviously preferable in colonies of breeding tamarins.
The collection of daily urine samples and the measurement of relevant hormone metabolites provide a means for following certain reproductive hormonal events without causing stress in the colony. The usefulness of this method for gathering endocrinological information on non-human primates has been known for some time (Hopper, Tullner & Gray, 1968; Townsley, 1974; Martin, Seaton & Lusty, 1975; Ando, Nigi, Tanaka & Ohsawa, 1976 ), but only recently has it been applied to the New World primates (Lunn, 1978; Bonney, Dixson & Fleming, 1979 
Creatinine assay
In order to control for urine concentration the creatinine value was obtained for every urine sample assayed. Frozen samples were thawed and 25 pi were transferred in duplicate to 1 cm light-path plastic cuvettes (Hughes & Hughes Ltd, Romford, U.K.) to which were added 3-0 ml of an alkaline triton and picric acid solution (1 vol. 5% triton, 0-075 N-NaOH to 1 vol. saturated picric acid solution and 4 vols deionized distilled water). Samples were left undisturbed for 1^-2 h away from direct light after which the absorbance of each sample was determined at a wavelength of 520 nm (SP15 Concentration Colorimeter, Pye-Unicam Ltd, Cambridge, U.K.). A standard curve ranging from 0-5 to 3 mg creatinine/ml was provided for every series of samples assayed. Biological standards obtained from urine pools of high and low creatinine concentration were also included and treated the same as samples.
Coefficients of variation were established by repeated assay of biological standards within a single assay and in separate assays. Intra-assay coefficients of variation were 1-3% for high and 1-9% for low concentrations (n = 10) and inter-assay coefficients of variation for high and low concentrations were 8-6 and 4-2% respectively (n = 12).
Results
Of the 6 females in the study, 4 displayed unambiguous cyclicity in oestrogen excretion, 1 showed an irregular cyclical pattern and the other female appeared acyclic. The composite pattern of oestrogen excretion in 10 complete cycles from 4 females is shown in Text- fig. 1 . The larger standard deviations apparent at Days 8 and 10 can be halved by the removal of just one of the 10 cycles. The oestrogen cycle is characterized by an immediate rise in concentrations from Days 1-2 with peak values at Days 11-12 and then a rapid decline towards base levels from Day 18. The mean oestrogen cycle length for 10 complete cycles (4 animals) was 22-7 ± 1-7 days with a range of 19-25 days. The oestrogen levels in the apparently acyclic female ranged between 6 and 29 pg/mg creatinine. The results from the dip-and-read test for blood in the urine were not consistent in all the animals. Positive readings were given by urine from only 3 of the 6 females and could be associated with the lowest levels of oestrogen excretion (4 instances: Text-figs 2a, b and c) or with the mid-cycle period (3 instances: Text-figs 2a and c). In 1 of the 3 females blood was present in the urine for consecutive days at both the trough and mid-cycle periods (see ). Moving a female from one cage to another (or from an isolated condition to one in close proximity to a male) appeared to affect slightly the level of oestrogen excreted in only 1 female (Text- fig. 2b ). species, the common marmoset with a cycle length of 16-4 ±1-7 days (Hearn & Lunn, 1975) and the cotton-topped tamarin, 15-5 ± 1-5 days (Preslock et al, 1973) . The cotton-topped tamarin oestrogen cycle of 22· 7 ± 1-7 days presented in this paper, however, is closer to that of the larger-bodied capuchin monkey (Family Cebidae) with its cycle length of 21-0 ± 1-1 days and range of 18-24 days (Nagle et al, 1979) . The discrepancy between the cycle length found by Preslock et al (1973) (Hearn & Lunn, 1975) , the squirrel monkey (Jarosz, Kuehl & Dukelow, 1977) and the owl monkey (Bonney et al, 1980) . In the light of these reports and as the vaginal cytology of the cotton-topped tamarin cycle was not followed in this study, the occasional presence of blood in the urine collected was considered a possible bacterial artefact. However, the distribution pattern of this blood in relation to the oestrogen cycles presented in Text- fig. 2 indicates a need for vaginal cytology studies. Of particular interest is the presence of blood in the urine at the mid-cycle period in 3 cycles. Inter-menstrual bleeding has been reported to occur in the langur (David & Ramaswami, 1969) , rhesus macaque (Hartman, 1932) , Japanese macaque (Nigi, 1977) and possibly the chimpanzee (Tinklepaugh, 1933) , and is considered to be associated with ovulation (Jeffcoate, 1975) .
